hypothesis have emerged, resulting from fundamental research in molecular biology and pharmacology. This increased understanding of the putative pathway(s) by which 5-ASA may interfere with CAC development appears also as the starting point for optimising 5-ASA derivatives or identifying new compounds acting more specifically and/or being more efficient in preventing neoplastic transformation of the colonic epithelium in UC patients. These different points will be addressed more precisely in the three next parts.
Introduction
Patients with ulcerative colitis (UC) are at increased risk of developing colorectal cancer. This risk increased mainly with longer duration of colitis, greater anatomic extent, and/or association to primary sclerosing cholangitis (PSC). Recent work highlighted also the carcinogenetic role of long-standing -despite if mild or moderate -mucosal inflammation, bringing an additional argument to support the growing concept of mucosal healing as the final target of current and future treatments (Lichtenstein & Rutgeerts, 2010) . Until now, repeated colonoscopic surveillance with biopsies targeted on visible lesions associated to multiple random biopsies in endoscopically normal-appearing mucosa, remains the major way to detect mucosal dysplasia (a precancerous lesion), thereby decreasing colitis-associated cancer (CAC) mortality in UC patients. Colorectal cancer chemoprevention is a second promising strategy to reduce CAC risk in this patients' population. In particular, most of the available epidemiological data indicate a preventive role for 5-aminosalicylic acid derivatives (5-ASA), despite recent work suggested also a protective role for purine derivatives. Although the main mechanisms by which 5-ASA may reduce CAC risk is not exactly known and remains controversial, some interesting
Family history of colorectal cancer
A family history of colorectal cancer increases slightly the CAC risk in UC patients (Nuako et al., 1998; Askling et al., 2001a) . By contrast, having a first-degree relative affected by UC does not increase the risk for colorectal cancer among other healthy family members (Askling et al., 2001b) .
Presence of backwash ileitis
The presence of reflux (or backwash) ileitis has been suggested by several authors to increase CAC risk (Heuschen et al., 2001 ). However, it remains controversial as other studies found no relation between backwash ileitis and risk for CAC (Rutter et al., 2006a) .
Association with primary sclerosing cholangitis
Until now, the most important risk factor for CAC in UC patients is the presence of concomitant PSC (for review see: Torres et al., 2011) , even this association occurs only in a minority of patients. For example, a case-control study performed by Broome et al. reported a cumulative CAC risk of 9% after 10 years, 21% after 20 years and 50% after 25 years in patients having both UC and PSC, compared with 2%, 5% and 10% in patients with only UC (Broome et al., 1995) . More recently, Sokol et al. showed a 25-year cumulative rate of CAC of 23.4% in patients suffering both from IBD [n = 75; final diagnosis: 42 UC, 21 CD, 1 indeterminate colitis, 11 unclassified IBD (uIBD)] and PSC, compared to 0% in patients with IBD alone (n = 150; final diagnosis: 80 UC, 43 CD, 3 indeterminate colitis, 5 uIBD) (P = 0.002), despite patients with both IBD and PSC had milder disease and a higher use of 5-ASA (P < 0.001) (Sokol et al., 2008) . Noteworthy, this risk remains even after liver transplantation for PSC treatment (Loftus et al., 1998) .
Chronic inflammation
The impact of chronic inflammation and CAC has long been a matter of debate. In fact, from a theoretical point of view, increasing evidence supported the hypothesis that chronic inflammation contributes to colon carcinogenesis, in particular by generating a favourable microenvironment for cancer initiation, development, and progression. Increase in mucosal pro-inflammatory cytokine or other inflammatory mediators such as reactive oxygen and nitrogen species, or cyclooxygenase-2 (COX-2)-derived prostaglandins production results in alterations of a large number of molecules such as DNA, RNA, proteins or lipids. For example, they induce the formation of adducts to DNA, generating point mutations in genes like the p53 tumour suppressor gene, which is early mutated in IBD inflamed mucosa (even before neoplastic transformation) (Laurent et al., 2011) , and in CpG islands involved in DNA methylation. In addition, the increase in local tissue pro-inflammatory cytokines and prostaglandins inhibits apoptosis and favours cell proliferation, thereby facilitating carcinogenesis. Currently, both clinical and experimental data demonstrate that chronic inflammation represents probably a key factor in CAC pathogenesis. Rutter et al. indirectly suggest this relationship by showing that endoscopic features indicative of previous severe inflammation, such as pseudopolyps, or indicative of chronically active colitis such as shortened or tubular colon and stricture formation are associated with a significant increase in CAC (Rutter et al., 2004a) . More direct clinical evidence came from studies by Rutter et al. and Gupta et al. (Rutter et al., 2004b; Gupta et al., 2007) . Rutter et al. found that the endoscopically-and histologically-assessed severity of inflammation significantly enhanced the risk of CAC (2.5 and 5.1 respectively) (Rutter et al., 2004b) . More recently, a cohort study by Gupta et al. reported a significant link between histological inflammation and progression towards high-grade dysplasia or CAC, with a RR of 2 (Gupta et al., 2007) . Finally, Garrity-Park et al. showed an association between myeloperoxydase immunochemistry, TNF-α polymorphism and RUNX3 methylation and CAC (Garrity-Park et al., 2011) . In addition to these clinical data, experimental results contribute to clarify the underlying cellular or molecular mechanisms explaining the link between inflammation and colorectal carcinogenesis in UC patients. For example, excessive pro-inflammatory cytokine production increases the expression of COX-2 and 5-lipoxygenase (5-LOX) (Agoff et al., 2000) . This effect will result in a decrease in the non-esterified arachidonic acid pool responsible for decreased apoptosis, therefore favouring tumorigenesis (Cao et al., 2000) . Inflammatory mediators also influence suppressor gene activity; this has been demonstrated for macrophage inhibiting factor which suppresses p53 transcriptional activity in vitro (Hudson et al., 1999) , a result which appears important as p53 immunopositivity (together with abnormal DNA ploidy) has been suggested to be an important risk factor of developing CAC in longstanding IBD (Gerrits et al., 2011 
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experimental data clearly demonstrate the role of TNF-α as a key mediator in inflammationdriven CAC (Popivanova et al., 2008) . The authors showed that invalidation of the p55 TNF-α receptor dramatically reduced the colon tumour formation in mice treated by azoxymethane (AOM, a carcinogen instilled intrarectally) in dextran-sulphate (DSS)-induced experimental colitis in mice. Moreover, wild type mice transplanted with bone marrow from TNF-Rp55-deficient mice appear less susceptible to develop colon tumours, whereas transplantation of bone marrow from wild type animals to TNF-Rp55-deficient mice does not significantly increase tumour formation compared to wild-type animals. Finally, etanercept administration (a monoclonal antibody blocking the p75 TNF-α receptor) reduced both tumour size and number in wild type mice both treated with AOM and DSS (Popivanova et al., 2008) . Taken together, these results provide a strong rationale for chemoprevention in order to reduce the mucosal inflammation in longstanding UC patients, and appear as relevant arguments in favour of mucosal healing as a new goal for evaluation of therapeutic efficacy.
Factors suspected to protect from colitis-associated cancer 2.3.1 Folate supplementation
Several experimental and epidemiologic studies have suggested that low folate concentrations increase the risk to develop sporadic colorectal cancer, probably by inducing D N A s t r a n d b r e a k s i n t h e p53 tumour suppressor gene (Giovannucci et al., 1993; Giovannucci et al., 1998; Kim et al., 1997) . Despite patients with IBD have an increased risk of folate deficiency (Phelip et al., 2008 ) -but more probably CD patients than UC patients (Yakut et al., 2010 ) -, until now only one case-control study (including 6 cases and 61 controls) found a significant protective effect of folate supplementation (Lashner, 1993) and one small 3 months pilot randomized placebo controlled trial reported a decrease in cell proliferation examined by immunohistochemistry in 12 UC patients (Biasco et al., 1997) . All other found no effect of folate supplementation, which therefore could not be seriously considered as an effective chemopreventive treatment against CAC (Rutter et al., 2004b; Lashner et al., 1989; Lashner et al., 1997; Pardi et al., 2003) .
Ursodeoxycholic acid treatment
Several years ago, ursodeoxycholic acid (UDCA) treatment has been considered as playing a protective role against CAC in patients with both UC and PSC. Harnois et al. found that high-doses of UDCA (13-15 mg/kg body weight/day) increased the 4-year survival of these patients (Harnois et al, 2003) . Concerning CAC, Pardi et al, studying 52 patients with UC associated to PSC, reported that UDCA treatment (n = 29 patients, 13-15 mg/kg body weight/day for a median of 42 months) decreased dysplasia or CAC risk compared to placebo (10% versus 35% after an average follow-up of 6.5 years; RR = 0.26, 95% CI: 0.07-0.99) (Pardi et al., 2003) . However, this result contrasts with studies by Sjöqvist et al. and Wolf et al. which found no protective effect of UDCA (Sjöqvist et al., 2004; Wolf et al., 2005) . In addition, higher doses of UDCA (28-30 mg/kg body weight/day) have been recently associated to an increased risk of CAC in UC patients with PSC (Eaton et al., 2011) . Therefore, at the present time, the protective role of UDCA remains controversial and it could not be recommended as a chemopreventive treatment, at least at doses higher than 15 mg/kg body weight/day.
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Ulcerative Colitis from Genetics to Complications 154 3. Chemoprevention by 5-aminosalicylic acids 3.1 5-aminosalicylates basic pharmacology Sulphasalazine is the original 5-aminosalicylate (5-ASA)-containing medication used in UC. Chemically, named salicylazosulphapyridine (SASP), it combines two molecules with different properties, sulfapyridine (SP), which has a bacteriostatic activity, and 5-ASA (or mesalazine), the moiety having the anti-inflammatory properties. These two compounds were linked together by an azo bond (Azadkahn et al., 1982) . After an oral intake, only a small portion of SASP is absorbed in the small intestine and the bulk of the sulphasalazine reaches the colon intact, where colonic bacterial azoreductase enzymes cleave the azo bond with the subsequent liberation of SP and 5-ASA. As SP seems to be responsible for most of the SASP side effects, new approaches for delivering only 5-ASA have emerged, either using pro-drugs (olsalazine, balsalazide) or oral mesalazine formulations "protecting" 5-ASA from release, absorption, and metabolism in the stomach and proximal small bowel by delayed release (Asacol®, Salofalk®, Mesasal®, Claversal®) or controlled release mechanisms (Pentasa®) (Chourasia & Jain, 2003; Sandborn & Hanauer, 2003) . Free 5-ASA administered orally undergoes rapid and nearly complete absorption from the distal ileum or colon (actually depending on concentration and local pH), followed by extensive metabolism to N-Acetyl-5-ASA (N-Ac-5-ASA) by the N-acetyltransferase 1 (NAT 1) in intestinal epithelial cells and the liver (Sandborn & Hanauer, 2003) . A mixture of free 5-ASA and N-Ac-5-ASA is excreted in the urine (Mardini et al., 1987; Rijk et al., 1988; Vree et al., 2000) . Only 5-ASA is therapeutically active, some placebo-controlled trial in UC patients having shown that the N-Ac-5-ASA metabolite is inactive (van Hogezand et al., 1988) .
Clinical data
In a retrospective case-control study comparing 102 UC patients with CAC to 196 cancerfree UC patients, Pinczowski et al. provided the first evidence for a role of aminosalicylates in CAC prevention (Pinczowski et al., 1994) . They found an independent chemoprotective effect for sulfasalazine taken for at least 3 months with an odds ratio of 0.38 (95% CI: 0.2-0.69 after adjusting for disease activity) (Pinczowski et al., 1994) . In an other retrospective study by Moody et al., the crude proportion of UC patients developing CAC was of 3% in those taking long-term 5-ASA compared to 31% in those who stopped their treatment or had poor compliance with 5-ASA therapy (χ 2 = 20.2, P < 0.001) (Moody et al., 1996) . Several years later, Eaden et al. confirmed these findings in a retrospective case-control study: in UC patients, continuous treatment (defined as a treatment for 5 to 10 years) with 5-ASA reduced the CAC risk, at least by 75% [Odds ratio (OR): 0.75, 95% CI: 0.13-0.48] (Eaden et al., 2000) . Even after adjustment for other potentially most influential variables, this reduction was the highest in patients taking mesalazine at doses > 1.2 g/day (OR: 0.19; 95% CI: 0.04-0.60), whereas SASP at a dose of 2 g/day or more was not effective (OR: 0.85, 95% CI: 0.32-2.26) (Eaden et al., 2000) . Nevertheless, this study had two important drawbacks as cases and controls were not always taken from the same population and as they differed by their ethnic composition. However, more recently, studies by Velayos et al., van Staa et al., and Terdiman et al., brought additional data to reinforce the hypothesis that regular use of 5-ASA may reduce the risk of CAC in UC patients (Velayos et al., 2005; Velayos et al., 2006;  www.intechopen.com van Staa et al., 2005; Terdiman et al., 2007) . Velayos et al. first performed a meta-analysis on 9 (3 cohort and 6 case-control) studies including 334 CAC cases and 140 cases of dysplasia, and found a protective effect of 5-ASA for CAC risk (OR: 0.51, 95% CI: 0.38-0.69), but not for risk of dysplasia (OR: 1.18, 95% CI: 0.41-3.43; but only 2 studies evaluated this outcome) (Velayos et al., 2005) . They confirmed these results in a casecontrol study (188 CAC compared to matched controls) showing a significant decrease in CAC risk in patients taking 5-ASA for 1 to 5 years (OR: 0.4, 95% CI: 0.2-0.9) (Velayos et al., 2006) . However, this protective role for 5-ASA use for more than 6 years (6 to 10 years) does not remain statistically significant (6 to 10 years OR: 0.6, 95% CI: 0.3-1.4; > 10 years OR: 0.6, 95% CI: 0.3-1.3) (Velayos et al., 2006) . In 2005, van Staa et al. conducted a large population-based study (18,969 patients, 100 with CAC despite 5-ASA use), and distinguished patients considered as 5-ASA regular users (if they had 6 or more 5-ASA prescriptions in the previous 12 months) and non-regular users. Their results could be summarized as followed: (1) regular users had a lower CAC risk (OR: 0.7, 95% CI: 0.44-1.43), (2) this effect does not occur in SASP users, and (3) for mesalazine regular users this protective effect was only statistically significant in patients with 13-30 prescriptions (OR: 0.30, 95% CI: 0.11-0.84). Finally, Terdiman et al. in a stratum-specific case-control study reported a trend towards a reduced CAC risk related to increasing number of mesalamine prescription, but this tendency was not statistically significant (p = 0.08) and the authors were not definitively confident regarding the CAC protective properties of 5-ASA treatment (Terdiman et al., 2007) . This doubt was reinforced by additional data published during the last 4 years, and clearly brought some confusion into clinicians' mind concerning the real effect of 5-ASA in CAC prevention, despite they have been considered as protective by several health authorities. Bernstein et al. in a population-based survey in Canada (Manitoba University) among 4,325 UC patients and 4,419 CD patients with colonic disease, found no difference in CAC between patients using 5-ASA for more than 1 or 5 years (OR: 1.02, 95% CI 0.60-1.74 and OR: 1.96, 95% CI 0.84-4.55 respectively), with a similar mean number of 5-ASA prescriptions at 10 vs. 11 (p = 0.8) and a similar mean number of dose days at 330 vs. 410 (p = 0.69) (Bernstein et al., 2011) . Unfortunately, it would probably not be possible to conduct a prospective doubleblinded, placebo-controlled trial to definitively prove or infirm the chemopreventive role of 5-ASA against CAC; regarding the slow CAC increased risk in the general UC population, such a study needed a too important number of patients and a too long period of surveillance. Cost-effectiveness, as well as its impact on clinical practice to prevent CAC, of such a study seems not realistic and will probably never been performed. Therefore, clinicians have to weight the risk/benefit balance of CAC chemoprevention using 5-ASA, and to consider more attentively other strategies increasing their ability to decrease CAC development and morbidity or mortality in UC (and in general colonic IBD) patients (see Chapter 4.).
Mechanisms of action
As stated above, despite current controversy, clinical data suggest that 5-aminosalicylates may have antineoplastic and potentially chemopreventive properties. It is hypothesized that 5-aminosalicylates may have roughly similar genetic and molecular targets as nonsteroidal www.intechopen.com
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anti-inflammatory drugs (NSAIDs), including interactions with ROS production, with the COX and LOX cascade, with the activation of the transcription factor nuclear factor (NF)-κB-dependent effects, and with the peroxisome proliferator-activated receptor-γ (PPAR-γ)-dependent pathway.
Oxidative stress and DNA damage: role in UC-associated CRC carcinogenesis
Oxidative stress is a common consequence of inflammatory and immune activation. Several experimental data have shown that oxidative stress, by affecting both DNA damage and DNA repair processes, and by activating key genes are involved in several inflammatory and carcinogenetic pathways, contributing particularly to epithelial cells neoplastic transformation Boland et al., 2005) . In aerobic cells, reactive oxygen species (ROS) are generated as a byproduct of normal mitochondrial activity. However, inflammation induces an increased mitochondrial oxidative metabolism resulting in an enhanced ROS production [e.g. superoxide anion radical (•O 2 -), hydrogen peroxide (H 2 O 2 ), hydroxyl radical (•OH), as well as nitric oxide (NO)] (Boland et al., 2005) . These ROS cause major damage to cellular macromolecules, including DNA alterations. Increased expression of ROS and NO [or NO-synthase (NOS), the enzyme which drives NO production from arginine] has been reported in inflamed mucosa from UC or CD patients (Hussain et al., 2000; Oshitani et al., 1993; Rachmilewitz et al., 1995; Kimura et al., 1998; Hofseth et al., 2003) . The role of oxidative stress in CAC development has also been suggested. D'Inca et al. reported increased levels of 8-hydroxydeoxyguanosine (8-OHdG: a mutagen formed by the effect of •OH at the C8 position of deoxyguanosine base) in colonic mucosa in UC patients compared to normal mucosa in healthy controls. Furthermore, 8-OHdG concentrations were higher in UC patients with dysplasia, with longer disease duration, and with clinical and histological activity, and were lower in the rectum, suggesting that the 5-aminosalicylate enemas used by most of the study patients might have had an antioxidant effect (D'Inca et al., 2004) . Other evidence supporting the contribution of oxidative stress to colorectal carcinogenesis came from the study by Hussain et al. examining the mutation spectrum of p53 tumour suppressor gene at codons 247 and 248. They found in more than 50% of colonic mucosal specimens from UC patients, a higher frequency of G to A transitions at the CpG site of codon 248 and C to T transitions at the third base of codon 247 (Hussain et al., 2000) . In addition, these abnormalities were only detected in inflamed mucosa (Hussain et al., 2000) . Finally, alterations of p53 were associated with increased iNOS activity suggesting that oxidative stress plays a role in colorectal carcinogenesis (Oshitani et al., 1993 ). An exhaustive overview on this specific topic has been recently published (Roessner et al., 2008) . Numerous reports have suggested that oxidative stress may play a role in colon carcinogenesis. In colon cancer cell lines, ROS such as •O 2 -, •OH, hypochlorite anion, and, in particular H 2 O 2 induce frameshift mutations and inactivate the DNA mismatch repair system (Gasche et al., 2001; Chang et al., 2002) . Concerning this point, several studies indicate that mesalazine is able to inhibit ROS production and/or their deleterious effects (Allgayer et al., 1992; Allgayer, 2003) .
5-aminosalicylates and cyclooxygenase-2 inhibition
As stated in Section 2.2.6 COX-2 represents an important target in colorectal cancer in general, and CAC in particular. Due to its structural similarity with other COX inhibitors www.intechopen.com and to the over-expression of COX-2 in inflamed UC colonic mucosa, it has been suggested that 5-ASA chemoprotective properties against CAC were linked to its capacity to inhibit COX-2 activity. However, experimental data remain controversial. In an experimental study published by Stolfi et al., 5-ASA effectively inhibited colon cancer cell line HCT-115 (which expresses constitutively COX-2) proliferation and, in addition, down-regulated COX-2 mRNA and protein expression, and finally decreased prostaglandin E2 production (Stolfi et al., 2008) . However, addition of exogenous prostaglandin E2 to cell culture does not reverse 5-ASA's inhibitory effect on HCT-115 proliferation. Furthermore, Stolfi et al. showed that 5-ASA inhibits proliferation in DLD-1 human colon cancer cell line (which does neither express COX-1, nor COX-2), a result we reproduced recently (unpublished data) (Stolfi et al., 2008) . Therefore, inhibition of colon carcinogenesis by 5-ASA appears partially independent of its effects on COX-2.
Peroxisome proliferator-activated receptor-γ activation
Peroxisome proliferator-activated receptor-γ is a nuclear receptor highly expressed in the colonic mucosa. Several studies have demonstrated that its activation both decreased tumour cells proliferation and increased pro-apoptotic activities (Matthiessen et al., 2005; Shimada et al., 2002; ) , inhibited aberrant crypt foci formation (Tanaka et al., 2001) , and reduced colorectal cancer development (Osawa et al., 2003) , presumably through an interaction with the Wnt/β-catenin pathway (Jansson et al., 2005; Lu et al., 2005) . Rousseaux et al. have demonstrated that 5-ASA acts like a PPAR-γ ligand (Rousseaux et al., 2005) . Performing both in vitro and in vivo animal experiments, they showed that 5-ASA increased PPAR-γ expression, thereby reducing inflammation in experimental colitis in mice (Rousseaux et al., 2005) . Additionally, Schwab et al. showed that the anti-proliferative and pro-apoptotic properties of 5-ASA were, at least partly, mediated by PPAR-γ-dependent mechanisms (Schwab et al., 2008) . Finally, in immunodeficient SCID mice engrafted with human colorectal cancer cells, locally administered mesalazine significantly inhibited xenografts' growth, an effect blocked by concomitant administration of the PPAR-γ-selective antagonist GW9662 (Desreumaux & Ghosh, 2006) .
5-aminosalicylic acid and nuclear factor NF-kappa B
The clinical efficacy of 5-ASA as a chemopreventive drug against CAC may probably also be the result of its inhibition of the pro-inflammatory and pro-oncogenic nuclear factor kappa B (NF-κB). Nuclear factor-κB is a transcription factor controlling the expression of numerous genes implicated both in inflammatory and immune response, and additionally in initiation, development and propagation of colorectal cancer in UC patients. Although few data are available, the key role of NF-κB both in regulating inflammatory/immune response in IBD patients, and its implication in colorectal carcinogenesis, pointed researchers interest towards its role in CAC. In particular, the close link between TNF-α (clearly recognized as a pro-carcinogen in CAC) and NF-κB, suggested that NF-κB probably contributes to CAC onset and development. Until now, this has only been shown in an animal study (Onizawa et al., 2009 ) and suspected from the results published by Popivanova et al. in 2008 (Popivanova et al., 2008 ) .
Effects on the Wnt/β-catenin and the epidermal growth factor receptor pathways
Recent studies have hypothesized that 5-ASA may also exert its chemopreventive properties directly, and not only through its actions on mucosal inflammation. Mesalamine has been reported to decrease the activity of the wingless and integration site growth factor (Wnt)/β-catenin pathway [which is constitutively activated in up to 80% of sporadic colorectal cancers due to somatic mutation of the Apc tumour suppressor gene, although lesser in CAC (Viennot et al., 2009; Laurent et al., 2011) ], by inhibiting protein phosphatase A2 (which results in a enhancement of β-catenin phosphorylation, and induces activation of carcinogenetic genes such as cyclin D1, c-met and c-myc) (Bos et al., 2006) . 5-aminosalicylic acid has also been reported to inhibit epidermal growth factor receptor (EGFR) pathway. This pathway has been shown to be highly activated in colorectal cancer, and is one of the targets of currently used biotherapies in sporadic colorectal cancer (cetuximab, Erbitux ® ). In CAC, over-expression of EGFR is frequent (Svrcek et al., 2007) , and in vitro human colon cancer cell lines exposure to 5-ASA markedly decreased EGFR signaling, at least in part by enhancing the activity of phosphatase SH-PTP2, one of the phosphatases inhibiting EGFR phosphorylation, an essential event for its pro-carcinogenetic effects (Moghal et al., 1999; Monteleone et al., 2006) .
Conclusion and current clinical recommendations
Colitis-associated cancer prevention in UC (and colonic CD) remains a controversial subject. Following initial data reporting an important increase in colorectal cancer in UC patients, more recent studies performed not only in reference centres but also considering the general UC patients population, reported a CAC risk probably lower than the risk reported in earlier work. In addition, despite numerous (but also often contradictory experimental data on 5-ASA effects on colorectal cancer initiation, development and progression) suggesting a protective role of 5-ASA against CAC in UC patients, most of the data are retrospective, some data are contradictory, and a clear conclusion could not been drawn. In addition, it seems unlikely that a prospective, large population-based study to evaluate 5-ASA chemopreventive properties against CAC would be performed, due to its costs, duration, and number of patients needed to participate. As a conclusion, clinicians should therefore be very cautious but also consider each UC (or colonic CD) patient as a particular case. Nevertheless, in our opinion and despite several uncertainties, the best remains to follow practical guidelines recommended by numerous gastroenterological scientific societies. These guidelines usually propose a systematic chemopreventive use of 5-ASA (usually around 1.8 to 2 g/day) in addition to systematic colonoscopic dysplasia and CAC screening including chromoendoscopy using either indigo carmine or methylene blue. 
References

